Effect of different drugs on a cytochrome c--phospholipid bilayer membrane.
Liposomes were prepared from dipalmitoyl phosphatidylcholine and dicetylphosphate and their interaction with the extrinsic membrane protein cytochrome c examined in terms of changes in 22Na permeability, electrophoretic mobility, protein binding, and motion of an incorporated spin label. The amount of cytochrome c bound displays no significant temperature dependence over the temperature range studied (from 30 to 55 degrees C) whereas cytochrome c causes an increase in 22Na efflux only above the phospholipid phase transition temperature. Interaction of the protein with the lipid vesicles causes no significant disturbance in the bilayer interior as monitored by the motion of the incorporated spin probe. The drugs 2,4-dinitrophenol and ethacrynic acid, both of which increase the magnitude of the vesicle negative charge, enhance both cytochrome c binding and its effect on 22Na permeability. In contrast, the local anesthetic dibucaine, which induces a positive surface charge on these liposomes, reduces both protein binding and the protein-induced increase in 22Na efflux. Finally, the chemicals butylated hydroxytoluene, 2-tert-butylphenol, and tert-butylbenzene, all of which cause early 'melting' of the phospholipid fatty acyl chains, block the capacity of cytochrome c to enhance 22Na permeability while having no effect on its binding to the vesicles.